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Abstract of JP 2000174339 (A) 

PROBLEM TO BE SOLVED: To obtain a GaN- 
based light-emitting element excellent in light 
emitting characteristic by improving the structure of 
a light leading-out side electrode, and obtain a GaN- 
based photodetecting element excellent in light 
receiving characteristic by improving the structure of 
a light-fetching side electrode. SOLUTION: The 
forming pattern of upper electrodes P1 has a 
repetition part, where covered regions in which the 
upper surface of a contact layer S3 is covered the 
electrode P1 and exposed regions in which the 
upper surface of the layer 3 is not covered but 
exposed, are alternately arranged. In the repetition 
part, a width of the covered region is W, a width of 
the exposed region is G, a depth from the upper 
surface of the contact layer S3 to a light-emitting 
layer S2 is (d), refractive index of the contact layer is 
n1 , and refractive index of the outside is n.2.; In this 
case, W<=10 &mu m, W<=2G, and 
G<=dxtan&theta 1 (where &theta 1=sin-1(n2/n1)) 
are satisfied. Furthermore, other various kinds of 
modes are imparted to the upper electrode. 
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IH50nm, 20mAT\ 2. 5 mWT'fe 0 . 08£ 
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[00 63] IIH2 

&mmG )jumtu;i mn±. mm 1 1 

ljum, G=ljum, d = 5. O^mTlnT. WS 1 
0Atm,Wg2G, GldxtanSl (fcfc'L, 0 1 
= s i n-> ( 1/2. 493 ) ) MtfiLTH*. 
[00 64] i<?)LED£, To-18XfMt^ 
fhU aj*tillSUfct^^, «4 50nm, 2 0 
mAT\ 3. OmWT*»), UttflJ 1 <r)%3m=?- t It* 

x mmB&mv*, tzt n . 
[00653 mm\3 

^mmmx-ii, ±ie ( 3 ) os&ts? t Lxm 1 < a > 

t&ftLfc. S H H a »\ ^7rB. GaNXttflflS 
1. S2, S3«5fl(ia-Cii, Hlfifljl fcPWfC** 
[0066] C3i3teffiaffiD pltay^Mf < = pM 

* h y y /? 7 auf c 1 13 aist^iftt 

SfljfciftWV-i'frjMtL, t-AH#fcJ: 9 . 
B£32 5A«NiS. ^«±WI£2 5AcDAuIf2:ft5 
jfcLifc. * LTl/7Kfr7fcJ:98ilJimffi^4'-y 
**ftftfciSjett«iS^ JFM I Jt . V -y 

tt, 135 (b) t^ffl^-CfeS. [3HSfcL-C nit 
SP2tLT, JI£2 0 0A<7)TiJl. ■€-0_htJ?$2 

1f£*#l>*:A6 0 O'CX 1 Om i n«ffi7x-;H,fc, 
[0067] #Mffl€». 7* N U vr?74 HKfl? 
ti"5^--v^L. «^b"-i3Mf(cJ; 2 0 
0 AcOT i 1, ^c7)±til£ 2 3 0 0 A(7)A 1 BSrfKJg 
L. 'J7ls*7fcJ:»)JB*Lfc. MlftfflSfiOfitiU Sir 
!B3SKtt*ffiteKWTt«<>>IB J: 0 < . 06 (b) 

Lit. 

[0068} ±g|5fflIP 1 tfO -5 *)«#yf f P 
Ul±, 9EttWltra«CLT. Jl§5 0 0A(^)Ni 
fl, *C9±fcJ5i* 1 SOOAfOAuMML, U7h 

(3) (W&K&FklX* GaNSLEDt^. 

[0069] <LtfDLED£, To-lSXfAgC?') 
ybL, HWjfcaSgLfcfc^ttJUSOnm. 2 0 
mAT. 3. OmWtfcO. fHWB*B<0>5rV>fi£3|W>8 
BH«ffitf(t*9LEDKJt;^ MI#|Sj*fi&WttTU EPS 

[0070] M£M4 

at. *SHIifcJfi LTS i 0 2 lir#«Lfc£i:£M. 



H, S3H!Mfi&3Bjft^6«rt 7 =r MJ V ^5 7 < S 
flf. A*v9. U7b^7fcJ;0. siOi Mcr>±Mt 

[007 1 ] *77*fc4HBrL. _hf£ ( 3 ) O^BCS-ftf) 
^'JX-i- g yfc LTOG a N^LED^flt, icOL 
EDt To-18AfA^WhL Wl*W& 
Lfcfc£%, tt*4 5 0nm, 2 0mAT\ 3. OmW 

[0072] 

*WtWCtt. JJB ( 7 ) <0363(SB?i: LT, Hi 

(a) izTptmmmm. B7t*i\ ±_mmmmm&£ 

tSSftUfc. A,7rJ|, GzNmms 

I , S 2 , S 3<7)Wf£?'J;t Hfflffll 1 fc ES^IS? 

0. 5jumi;LJt. 

[0073] H^^Xyf-y^tJ: 
19 PIG a NU y ? ? hfl S 3 t JS'ffi® S 2 W-g&£x 

[0 0 74] JJCfc, H7fcS^-J:at:, pl^^n 
J|S30±IIS3 1K. MS 3 2 S:JgBE^-&Jt«>S i 

x?*9-y?h->x. < Lm&rffifcmts mm 

mum, WR<m&M4umliLfc. -tOttH^-f x 

[ 0 0 7 5 3 »5;ftfc_tE S 3 1 1 . *ISM 1 1 
l^«tLT±SSffiS< LS^'^-yt LTfMLfc. 
;^^5-f-y7lc^BrL. ±IE ( 3 ) mSQfFFb L 
GaNlLEDff^ To-18 
Xf^Cv^VM,, Si**ai€Litf:i*, i^*4 
50nm. 2 0mA?. 2. SmWT'feD, MSStOtVi 

i%t*m±.+i Z t ft . 

[0 0 7 6 3 HJ&M6 

t>Jfet< L^^-y^Sffi^JFMLTiJ^. pgm^j£ 

^SSfiaj 5 fc RI-^flBS**XS*ffi« LTf^ssr i * ; k 
[0077] 
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[02] SI (b) fc^?t±a!1Effi«A-A|ffiiB^a 
[03 ] *f8Hflfc«t:3,3B3KJK*<0, ±ffltBtte>)i*9ML 

- y«M t l t *, #sat * - 1 a*? i « . 

[04 ] *58fflt iSIBJteUm iSPIfeWilL 
[05 ] *^Ki&5&3tS^. Jiffl^S^jS^^ 



<?X JJlftMBfV-J'WWt Ut4>#fKf Sit 
[06] *3&iHfcJ:*$Bfc* ; ftf>. ±IH5«ffi?)ft!iOf§8§ 

[08] ^*^GaN^^^O^JHf^, Sffi^t 

51 nfiamH(?5vKl) 

52 (iSttIB) 

53 pmzyffhJB 
LI 3£ 

PI ±§BHti 



[01 ] 



[02] 
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[07] 
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